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[57] ABSTRACT 

A method and apparatus for electronically verifying the 
originating station . for calls made from one of a plurality 
of station lines of a private branch exchange. An elec- 
tronic memory is utilized to store the telephone number 
input by a station user at one of said station lines. An 
audio message is generated which requests that the user 
enter the identifying number corresponding to that 
selected station. Automated dial equipment is utilized to 
access the station corresponding to the identifying num- 
ber entered by the user and a verification signal is gener- 
ated if the station corresponding to that identifying 
number is engaged. An appropriately programmed mi- 
croprocessor is then utilized to transmit the telephone 
number stored in memory and to generate and store 
billing data associated with each station. 



21 Claims, 2 Drawing Figures 
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METHOD AND APPARATUS FOR PRIVATE 
BRANCH EXCHANGE BILLING 

BACKGROUND OF THE INVENTION 

This invention relates in general to methods and ap- 
paratus used to bill for calls made through a private 
branch exchange and in particular to methods and appa- 
ratus for verifying the identity of the originating station. 

Private branch exchanges, or PBX's, such as the 
types installed in hotels, factories and/or large offices 
have been known for some time in the prior art. Billing 
systems utilized to allocate the cost of such systems on 
a per station/per call basis have typically utilized an 
accounting service supplied by the serving utility tele- 
phone company (e.g. Hotel Billing Information Center 
"HOBIC* or "QZ" auto-quote) and electromechanical 
^or electronic local call message registers which receive 
message charging pulses transmitted remotely from the 
locStlcentral office. 

Frolfrihe^tandpoint of relia bility such_s ystemSlio not 
perform satisfactorily. The~"HOBIC" operator is told 
by the person placing the call which station he is utiliz- 
ing. This information received is not verifiable and 
therefore subject to inconsistencies. 

On Dec. 28, 1980, the Federal Communications Com- 
mission published Report and Order 80.54 which 
among other things allows for the resale of interstate 
long distance telephone service (MTS) by hotel owners 
to their guests. Guest calls may now be placed via Di- 
rect Distance Dialing (DDD) or Wide Area Telephone 
Service (WATS). The problem raised by this approach 
is one of accountability and exactly how to bill the cost 
of such phone calls on a per station basis without utiliz- 
ing a local full time operator at the private branch ex- 
change location or installing expensive monitoring 
equipment at each local station. While the cost of long 
distance phone calls may be routinely calculated by 
means of a number called, time of day and duration 
algorithm, the means of verifying the origination station 
from a plurality of local stations has remained a prob- 
lem. 

SUMMARY OF THE INVENTION 

Therefore, it is one object of the present invention to 
provide an improved private branch exchange billing 
method and apparatus. 

It is another object of the present invention to pro- 
vide an improved private branch exchange billing 
method and apparatus which permits simple verifica- 
tion of the identification of the local station. 

It is yet another object of the present invention to 
provide an improved private branch exchange billing 
method and apparatus which may be implemented uti- 
lizing standard telephone equipment. 

It is another object of the present invention to pro- 
vide an improved private branch exchange billing 
method and apparatus which may be easily and inexpen- 
sively retrofitted to existing private branch exchange 
systems. 

The foregoing objects are achieved as is now de- 
scribed. An electronic memory is utilized to store the 
telephone number input by a station user at one of said 
station lines. An audio message is generated which re- 
quests that the user enter the identifying number corre- 
sponding to that selected station. Automated dial equip- 
ment is utilized to access the station corresponding to 
the identifying number entered by the user and a verifi- 



cation signal is generated if the station corresponding to 
that identifying number is engaged. An appropriately 
programmed microprocessor is then utilized to transmit 
the telephone number stored in memory and to generate 
and store billing data associated with each station. 

[JRIEF DESCRIPTION OF THE DRAWINGS 

le novel features believed characteristic of the in- 
vention are set forth in the appended claims. The inven- 
1° tion itself; however, as well as a preferred mode of use, 
further objects and advantages thereof, will best be 
understood by reference to the following detailed de- 
scription pf an illustrative embodiment when read in 
conjunction with the accompanying drawings, wherein: 
15 FIG. 1 is a block diagram of the improved private 
brancrLexchange billing apparatus of the present inven- 
tiom/and 

IG. 2 is a logical flow diagram illustrating the im- 
proved private branch exchange billing method of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With reference now to the figures and in particular 
with reference to FIG. 1, there is depicted a block dia- 
gram of the improved private branch exchange billing 
apparatus of the present invention. The majority of the 
components of the apparatus depicted in FIG. 1 are 

3Q standard off-the-shelf components or generally avail- 
able state of the art microprocessor equipment and pe- 
ripherals and it is anticipated that upon reference to the 
apparatus depicted herein, those ordinarily skilled in the 
art will find various alternate methods of accomplishing 

35 the method of the present invention with alternate types 
of equipment. 

Referring now to FIG. 1, there is depicted a private 
branch exchange 10 with a plurality of stations 12, 14, 
and 16 coupled thereto and which illustrate the type of 

40 stations for which accountability of cost is desired. 
Long distance billable calls are routed through the 
PBX from accountable stations to trunks 34 and 36 and 
into Long Distance Trunk (LDT) units 42 and 44. LDT 
units 42 and 44 are, in a preferred embodiment of the 

43 present invention, S-100 BUS 76 compatible sub-sys- 
tems. Each LDT unit includes provision for causing an 
input telephone number to be temporarily stored until 
such time as an output routing and/or billing decision 
has been made. 

50 The operations of LDT units 42 and 44 are supervised 
by control system 46 which consists of five separate 
sub-systems. The heart of control system 46 is Central 
Processing Unit (CPU) 48 which serves to direct the 
operation of the novel apparatus of the present inven- 

55 tion, CPU 48 is implemented utilizing a microprocessor 
which is programmed using any high-level operating 
system suited to telemanagement functions. 

Necessary instructions and relevant data tables are 
stored in Program Memory Card (PMC) 50 which may 

60 consist of any combination of volatile random access 
memory and non-volatile, read only memory. Again, in 
a preferred embodiment of the present invention, vola- 
tile memory may be protected from erasure during 
power fluctuations utilizing any battery backup system 

65 known in the art. 

Serial Input/Output (SIO) card 52 consists of five 
input/output ports which may accommodate needed 
peripheral equipment such as printer 56, alarm unit 58 
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or an output line 60 which may be coupled to a remote numbers stored in Program Memory Card 50 to deter- 

terminal or Business Management (accounting) System. mine whether or not the input station number is indeed 

Serial Input/Output (SIO) card 52 may utilize well valid. If the station number entered is valid, a Dial Back 

known input/output equipment such as a standard Unit (DBU) is activated and the station number entered 

ASCII RS-232 1 10-9600 baud, KSR terminal to accom- 5 is dialed utilizing a dedicated station line of the local 

plish the serial data transfer required in the functions of private branch exchange. If the station number dialed 

peripheral equipment. by the Dial Back Unit (DBU) generates a busy signal, 

System Support Card (SSC) 62 includes the real time indicating the station is engaged, the system will gener- 

clock/calendar, interval timers and tables which are ate a verification message to the CPU. The verification 

necessary to permit calculation of costs for various long 10 message serves to indicate that the station number input 

distance calls in accordance with published tariff rates. by the operator is indeed the origination station for the 

The final sub-system of control system 46 is Miscella- phone call. I f the station number dialed by the D ial 

neous Accommodations Card (MAC) 72. MAC 72 in- Back Unit (DBU) is not engaged, the system will inter- 

eludes a message generating circuit and audio switching " preTlni rigjnejar^ the "accountable station for""the 

circuits and is coupled to LDT units 42 and 44 through 15 phone cTl lJbei ng processed has not been verified and th e 

audio lines 74 which permit an audio message to be jgTwUjLbeg rocessed over HOBIC facilitieTas a default 

coupled to the operator at an accountable station cou- concUtion. 

pled to either LDT 42 or 44. Once the verification has been received the system 

Further, MAC 72 controls the functions of Dial Back may analyze the number dialed to, determine whether or 

Units (DBU) 64 and 66. Dial Back Units 64 and 66 are 20 not a low cost alternative routing is available or may 

coupled to private branch exchange 10 and are utilized si mply place the telephone call via the utility DPP 

to verify the busy/non-busy condition of an account- network. In either event, a timer is activated which will 

able station in the manner to be explained herein. determine the elapsed time of the telephone call and 

Each LDT unit depicted has three possible outputs which will with other information be utilized to gener- 

which may be utilized as optional routes for each outgo- 25 ate a cost figure for that call in accordance with a se- 

ing telephone call. In the event of a system failure, an lected price algorithm. 

outgoing telephone call is routed around the LDT units In the manner illustrated herein, those ordinarily 
through circuit 76 to the HOBIC operator in the man- skilled in the art will appreciate that this fully auto- 
ner of known systems discussed above. Additionally, mated system will verify the identity of an individual 
each LDT unit may, upon verification of station busy 30 station coupled to a private branch exchange for the 
condition, route a long distance call to the Direct Dis- purpose of cost accountability by causing the station 
tance Dialing (DDD) trunk. Finally, the system of the user to input an identifying station number and attempt- 
present invention permits an outgoing phone call to be ing to access that station. Utilizing standard telephone 
routed to a lower cost system such as the Wide Area dial equipment, it is possible through the practice of the 
Telephone System (WATS) or a commercially avail- 35 present invention to generate per station cost account- 
able direct connect and dial-up competing common ability data for a private branch exchange without mod- 
carrier system such as MCI or ITT. ifying the. present system of the private branch ex- 
Referring now to the logic flow diagram depicted in change and without requiring the services of a full time 
FIG. 2 and the block diagram of FIG. 1, the operation operator at the physical location of the private branch 
of the apparatus of the present invention and the 40 exchange. 

method disclosed herein will be explained. As may be Although the invention has been described with ref- 

seen in the logic flow diagram, the process is initiated erence to a specific embodiment, this description is not 

by a station user lifting the handset of a remote station meant to be construed in a limiting sense. Various modi- 

and receiving the dial tone generated by the PABX. fications of the disclosed embodiment as well as alterna- 

Following receipt of the dial tone the station user will 45 tive embodiments of the invention will become appar- 

dial the long distance trunk access code (usually "8" in ent to persons skilled in the art upon reference to the 

a hotel) plus 14 1" for direct dial or "0" for operator assist description of the invention. It is therefore contem- 

(reverse charge, credit card, person-to-person, collect, plated that the appended claims will cover any such 

etc.) and the telephone number. modifications or embodiments that fall within the true 

If the station user correctly accesses the LD trunk the 50 scope of the invention, 

phone number input by the station user and the time of What is claimed is: 

day are stored in random access memory. Next, the 1. Apparatus for utilization with a private branch 
digits entered by the station user are examined to deter- exchange having a plurality of telephone stations and 
mine whether these digits constitute an actual phone central office trunks for verifying the particular call 
number. If the digits dialed do not constitute an actual 55 originating station of said plurality of telephone sta- 
phone number the station user will once again receive a tions, said apparatus comprising: 
PBX dial tone. In the event that the digits entered do first memory means for receiving and storing a tele- 
constitute an actual phone number, the message gener- phone number entered by a station user at a se- 
ating circuit associated with MAC card 72 will cause an lected one of a plurality of telephone stations; 
audio message to be generated via an audio pair 74 60 first means responsive to the reception and storage of 
connecting to the LD trunk asking the station user t o said telephone number for requesting that said sta- 
input the appropriate station number or room numbe r tion user enter a particular station number corre- 
Which identifies the station which he or she is utilizin g. sponding to said selected one of said plurality of 

If the station user has failed to input a station number telephone stations; 
the call will again be processed through the HOBIC 65 verification means responsive to the entry of said 
operator. If the station user has input a station number, particular station number for verifying the utiliza- 
the novel system of the present invention will first com- tion of said selected- one of said plurality of tele- 
pare the input station number with a list of valid station phone stations; and 
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control means for accessing said first memory means second means responsive to the reception and storage 

in response to said verification and for transmitting of said data for requesting that said station user 

said telephone number to one of said plurality of enter an identification of said at least one calling 

central office trunks. station; 

2. The apparatus according to claim 1 wherein said 5 third means responsive to the entry of the said identi- 
first means comprises remote means for generating and fi cation of said at least one calling station for veri- 
applying a voice announcement requesting that said fying the engagement of said at least one calling 
station user enter a particular station number corre- station; and 

sponding to said selected one of said plurality of tele* fourth means for accessing said first means in re- 
phone stations. 10 sponse to verification of engagement of said at least 

3. The apparatus according to claim 1 wherein said one calling station, and for transmitting said data of 
verification means comprises means for selectively ac- said at least one called station to said operating 
cessing one of said plurality of telephone stations utiliz- means. 

ing said particular station number and means for gener- 12. The apparatus according to claim 11, wherein said 

ating a verification signal in response to a signal indicat- 15 third means comprises means for selectively accessing 

ing said one of said plurality of telephone stations is said at least one calling station associated with said 

engaged. identification of said at least one calling station and 

4. The apparatus according to claim 1 wherein said means for generating a verification signal in response to 
control means comprises a microprocessor. engagement of said at least one calling station. 

5. The apparatus according to claim 4 further includ- 20 13. The apparatus according to claim 11, further, 
ing second memory means for storing billing data corre- including fifth means for determining whether said data 
sponding to each of said plurality of telephone stations. representative of said at least one called station is 

6. The apparatus according to claim 5 further includ- proper. 

ing timing means for timing the duration of each call 14. The apparatus according to claim 11, wherein said 

originated by each of said plurality of telephone sta- 25 second means comprises audio means for generating an 

tions. audio signal requesting that said station user enter said 

7. The apparatus according to claim 5 further includ- identification of said at least one calling station. 

ing printer means for providing printed copies of said 15. The apparatus according to claim 11, further 

billing data. comprising sixth means for determining a duration of 

8. A method of verifying the originating telephone 30 time that said at least one calling station is in communi- 
station from a plurality of telephone stations coupled to cation with said at least one called station. 

a private branch exchange having a plurality of central 16. The apparatus according to claim 15, further 

office trunks, said method comprising the steps of: comprising seventh means for generating and storing 

storing the telephone number entered by a station billing data associated with said at least one calling 

user at a selected one of said plurality of telephone 35 station. 

stations; 17. The apparatus as set forth in claim 16, further 

causing said station user to enter a particular station comprising eighth means for providing visual display of 

number corresponding to said selected one of said said billing data. 

plurality of telephone stations; 18. In a communication network of the type having 
accessing one of said plurality of telephone stations 40 operating means for establishing communication be- 
utilizing said particular station number; tween at least one calling station and at least one called 
generating a verification signal in response to a signal station, a method for controlling access of said, calling 
indicating said one of said plurality of telephone or called stations with one another, said method corn- 
stations is engaged; and prising the steps of: 
accessing said stored telephone number in response to 45 storing data representative of said at least one called 
said verification message and transmitting said tele- station entered by a station user at said at least one 
phone number to one of said plurality of central calling station; 

office trunks. requesting said station user to identify said at least one 

9. The method according to claim 8 further including calling station; 

the step of timing the duration of each phone call origi- 50 verifying the engagement of said at least one calling 

nated by each of said plurality of telephone stations. station; and 

10. The method of claim 9 further including the step transmitting said data representative of said at least 
of storing billing data associated with each of said plu- one called station to said operating means. 

rality of telephone stations. 19. The method according to claim 18, further includ- 

11. In a communication network of the type having 55 ing the step of verifying said identification of said at 
operating means for establishing communication be- least one calling station to determine whether said iden- 
tween at least one calling station and at least one called tification is proper. 

station, apparatus for controlling access of said calling 20. The method according to claim 19, further com- 

and called stations with one another, said apparatus prising the steps of generating and storing billing data 

comprising: 60 associated with said at least one calling station, 

first means for receiving and storing data representa- 21. The method according to claim 20, further com* 

tive of said at least one called station entered by a prising the step of visually displaying said billing data. 

station user at said at least one calling station; * * * * * 

65 
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DOCUMENT-IDENTIFIER: US 5479491 A 

TITLE: Integrated voice-mail based voice and information processing system 



DEPR: 

When a caller dials a telephone number corresponding to an application called 
"multiple services" (block 802), PBX 200 answers the call and directs the call 
to one of the ports at VMS 300 dedicated to this particular application (block 
804). VMS 300 provides a prerecorded voice prompt to the incoming call 
offering the caller with a number of options (e.g., "for long distance calls 
dial Y4") (block 806). Upon receipt of the caller's DTMF-encoded selection 
(block 808), VMS 300 provides the "hook flash" signal to PBX 200 and then dials 
a master number of a group of extensions corresponding to VCS 400, waits for a 
dial tone, and dials the application code for long distance calls with credit 
card handling (block 810). 

DEPR: 

VCS 400 then, in the preferred embodiment, contacts an appropriate credit card 
bureau customer host computer 404 (emulating the appropriate terminal and 
providing the appropriate log-on and other sequences) (block 828). VCS 400 
passes the credit card number and expiration date to the credit card bureau 
computer center and requests a transaction approval number (together with the 
PIN code). Once the transaction approval number is received from the credit 
card bureau host computer, VCS 400 invites (via synthesized speech prompts) the 
caller to dial the area code and the telephone number he wishes to call (block 
830). When VCS 400 receives the appropriate destination numbers, the VCS 
generates a "hook flash", waits for PBX dial tone, and then dials the 
appropriate long distance telephone number (block 832). VCS 400 thus, through 
PBX 200, routes the incoming call to the appropriate long distance destination. 
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DOCUMENT-IDENTIFIER: US 5896450 A 

TITLE: Automatically variable circuit of sound level of received voice signal 
in telephone 

DEPR: 

The amplified audio signal 44 is supplied to the amplifier control section 
which is composed of a voice signal band pass filter 6, a rectifying circuit 8, 
a smoothing circuit 10, a voice signal level comparator 12, a timing circuit 
14, a switch 16, and a noise level detecting & holding circuit 18. The voice 
signal band pass filter 6 passes only the component of voice signal band of the 
amplified audio signal 44 to output the audio signal component of voice signal 
band 46 to the rectifying circuit 8 and an amplifier 26 as the transmitting 
section. The amplifier 26 amplifies the audio signal component 46 including a 
voice signal component to output to the remote telephone as the voice signal 
1 1 1 from the user of the telephone. On the other hand, the rectifying circuit 
8 rectifies the audio signal component 46 to output as the rectified signal 48. 
The smoothing circuit 10 smoothes the rectified signal 48 to produce an 
envelope signal 50 of the rectified signal 48. The voice signal level 
comparator 12 converts the inputted envelope signal 50 into a rectangular wave 
based on a predetermined fixed threshold value to output as a comparison signal 
52. That is, the voice signal comparator 12 compares the envelope signal 50 
with the threshold value and outputs the binary comparison signal 52 which has 
a "high" level when the envelope signal 50 is higher than the threshold value 
and has a "low" level when it is lower than the threshold value. In this case, 
the threshold value is desirably determined to be sufficiently higher than an 
expected level of peripheral noise. Thus, the peripheral noise of a voice 
signal band and a small voice signal from persons at the periphery of the 
telephone other than the user of the telephone can be both removed. 
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DEPR: 

The hotel's switchboard 50 may also be connected with the registration terminal 
20, or with the hotel computer 40 to allow a guest to pre-register at the place 
of lodging by telephone and to allow the computer 40 to bill long distance 
guest telephone calls to the credit card 26. 

DEPR: 

The guest's personal credit card 26 thus becomes his room key and it also may 
become a key to other areas of the place of lodging. It may also be used to 
charge long distance telephone calls, to order room service, or to obtain 
service at the hotel restaurant. Upon check-out, the registration computer 40 
simply de-activates the guest information, eliminating the problem of illicit 
duplication of metal keys or punch-coded cards. Alternatively, only the credit 
card key usage authorization could be de-activated, leaving the other guest 
information to be stored for future stays by the same guest. In this way, 
hotel security is increased. Security is also increased by having the guest's 
credit card 26 be the room key since the guest is much more likely to closely 
guard his or her credit card 26, which has personal value, as opposed to a 
hotel key, with little personal value. 

DEPR: 

The guest registration system 10 eliminates the need for hotel staff to 
continuously man the front desk and automatically generates billing information 
through the use of the computer 40, allowing the guest to check out of the 
hotel using the system 10. Since the guest registration system 10 has all of 
the credit card identity information, the disclosed invention constitutes a 
complete system of guest registration. When the guest wishes to check out, it 
is a simple matter to go to the registration terminal 20, run the credit card 
26 through the terminal credit card reader 25, and indicate by use of the 
keypad 30 the desire to check out. The computer 40 calculates a bill based on 
the number of nights stayed and the room occupancy, long distance calls, and 
other charges accrued to the credit card 26, and can bill the credit card 26 
directly for those services and print and dispense an appropriate final receipt 
or statement. Alternatively, the registration terminal 20 can print a bill to 
be paid at the front desk of the hotel during regular staff hours. In the 
event the guest does not check out, the system deactivates his key card 
authorization at the end of his indicated tenancy and bills his charges to the 
credit card account. 
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DEPR: 

Referring now to the logic flow diagram depicted in FIG. 2 and the block 
diagram of FIG. 1, the operation of the apparatus of the present invention and 
the method disclosed herein will be explained. As may be seen in the logic 
flow diagram, the process is initiated by a station user lifting the handset of 
a remote station and receiving the dial tone generated by the PABX. Following 
receipt of the dial tone the station user will dial the long distance trunk 
access code (usually "8 M in a hotel) plus "1" for direct dial or "0" for 
operator assist (reverse charge, credit card, person-to-person, collect, etc.) 
and the telephone number. 
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DEPR: 

FIG. 1 is a block diagram of a telecommunications network illustrating a call 
connection between a private branch exchange (PBX) terminal 10 and a Public 
Switched Telephone Network (PSTN) terminal 20. A private branch exchange (PBX) 
30 associated with a company or hotel, for example, serves a number of PBX 
terminals 10 with the same prefix. As a result, PBX terminals 10 connected to 
the same PBX 30 can effectuate an intra-PBX call connection by merely dialing, 
for example, the last four digits of the called party directory number. To 
call outside of the associated PBX 30, a subscriber utilizing a PBX terminal 10 
usually has to dial "9" or an access code to gain access to an outside line and 
to dial a called party directory number associated with a particular called 
party subscriber. As an illustration, a PBX subscriber has to dial "9" to 
request a second dial tone and to dial a called party directory number 
associated with the PSTN terminal 20 to effectuate a call connection 
therebetween. As a result, a first call connection 50 between the PBX 30 and a 
first local exchange (LE) or end office (EO) 40 serving the PBX 30 is 
established. The first LE 40 then evaluates the called party directory number 
(CdPn) and properly routes the call setup signal to a second LE 60 associated 
with the called party PSTN terminal 20. As a result, a call connection 70 
between the first LE 40 and the second LE 60 is established enabling the PBX 
terminal 10 and the PSTN terminal 20 to communicate voice and/or data 
therebetween. For exemplary purposes, a direct trunk or circuit connection 70 
is established between the first LE 40 and the second LE 60. However, it is to 
be understood that a number of signal transfer points (STPs), tandem switches, 
and other local exchanges may be needed to effectuate a circuit connection 
between the originating and terminating local exchanges. Furthermore, the PBX 
30 may also connect to a serving telecommunications network directly without 
being served by another local exchange 40. 
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